Matrix metalloproteinases and tissue inhibitors of metalloproteinases in bronchial squamous preinvasive lesions.
Metalloproteinases and their inhibitors are known to play an important role in the extracellular matrix remodeling associated with preinvasive lesions and invasive carcinomas; however, little is known about their role in early lung carcinoma. Immunohistochemical studies were made of the reactivity of bronchial squamous preneoplastic lesions from cigarette smokers, including basal cell hyperplasia, squamous metaplasia, dysplasia, carcinoma in situ, and invasive squamous cell carcinoma for matrix metalloproteinases (MMPs), their tissue inhibitors (TIMPs), and type IV collagen in 13 patients. Staining for type IV collagen disclosed discontinuities in basement membranes from basal cell hyperplasia to dysplasia, progressing to destruction in carcinoma in situ and invasive carcinoma. Reactivity for MMP-9 was mild in basal cell hyperplasia and squamous metaplasia, increasing in carcinoma in situ and invasive carcinoma. In contrast, reactivity for MMP-1 was strong in basal cell hyperplasia and squamous metaplasia, decreasing in carcinoma in situ and invasive carcinoma. Some neoplastic cells in carcinoma in situ and invasive carcinoma were MMP-3 positive. Staining for MMP-2 and TIMP-1 was moderate to strong in all squamous preinvasive lesions. Confocal microscopy showed MMP-9-positive cells passing through fragmented basement membranes in which type IV collagen and MMP-9 were colocalized. Type IV collagen colocalized with MMP-2 in all lesions and with TIMP-1 in basal cell hyperplasia and squamous metaplasia. The inverse relationships between the reactivity for MMP-1 and MMP-9 with progression of bronchial squamous preinvasive lesions suggest important roles for these MMPs in basement membrane remodeling in these lesions.